Introduction
When treating a patient with radiotherapy, the radiation oncologist normally prescribes doses 1 to both the malignant disease and to relevant normal tissues. The therapist also records doses delivered during treatment within various volumes or at various points in the tissues for the purpose of documentation. Doses will also have to be specified for the purpose of reporting. The recommendations in this report are intended to be applicable to most clinical situations, past or present, and to most radiotherapy centers.
Specification of volume(s) and dose(s) has to be done for different purposes:
(a) for prescription, (b) for recording (to be included in the treatment chart), (c) for reporting. In principle, prescriptions, records and reports of radiotherapeutic procedures should be as complete and accurate as possible and should contain adequate and explicit information on the patient's disease, the volumes irradiated, the physical parameters and technique of irradiation, the overall treatment time and the fractionation scheme. In some situations, factors additional to those listed may be considered to have clinical implications and should, therefore, be recorded and possibly reported as well.
Such specifications serve a number of purposes: a. to enable the radiation oncologist to maintain a consistent treatment policy and improve it in the light of experience; b. to enable the radiation oncologist to compare the results of treatment with those of departmental colleagues; c. to enable other radiation oncologists to benefit from the department's experience; 1 d. to enable the results of the department's treatments to be meaningfully compared with those of other centers without having access to the complete, original data. This is particUlarly important in m'ulti-center studies, in order to keep treatment parameters well-defined, constant, and reproducible. It will be noted that all of these functions, except the first are intended to facilitate communication. In fact, there is little purpose in reporting the treatment if the data cannot be interpreted by other workers in the field. It is, therefore, considered essential to adopt a common method for recording and reporting. The recommendations given here, however, will give some freedom to the radiation oncologist to use different methods to prescribe the dose, but the prescription, recording, and reporting should be unambiguous.
The outcome of treatment can only be interpreted meaningfully if the parameters of the irradiation, in particular the distribution of dose in space and time, can be accurately correlated with the clinical and pathological extent of the disease.
However, this obvious statement is still far from being realized in practice. Many radiation oncologists and physicists are so used to the style and conventions in their own departments that they would be shocked to learn that their treatment reports were ambiguous, uncertain, or even incomprehensible, to others. Unfortunately, there is substantial evidence that this is often the case. It is not uncommon for the reporting of a treatment to be insufficiently explicit and without adequate details to enable the treatment to be repeated or evaluated without having recourse to the center of origin for further information.
While a complete description of the data relating to each patient is clearly desirable, in practice, the amount of information that can be reported in many situations, e.g., in a published paper, is limited. Furthermore, complete information for each patient, including extent of the disease and a full individual dose distribution, is not always available. One is, therefore, faced with the problem of selecting a minimum set of data for recording and for reporting, that will be the most relevant for assessing the results of treatment.
It is expected that the rapid development of new techniques for the acquisition of patient data (e.g., computed tomography, magnetic resonance imaging, nuclear medicine imaging, and ultrasonography), and the use of image handling systems will increase the complexity of radiotherapy, and this will emphasize the need for general, strict guidelines. It is equally important that recommended criteria are maintained whether the treatment is a basic or complex one. So the methods of reporting dose should be almost independent of the aim of therapy, of the treatment technique, of the anatomical information, and of the computation facilities and methods employed.
The need for selecting a subset of data is highlighted by the growing use of computerized systems for acquisition and recording of patient data and planning of treatment procedures. The information recorded in these systems is becoming more extensive. We are thus getting more and more information about the treatments, and this should improve our understanding of the results of treatment, providing the input and output data are valid and unambiguous.
The ICRU has found it important to issue a series of reports on delivery and specification of doses. Thus, an earlier ICRU Report (Report 23 [ICRU, 1973] ) described the measurement of dose in a phantom irradiated by a single beam of x or gamma rays. A second ICRU report (Report 24 [ICRU, 1976] ) described the determination of dose i'n a patient irradi-ated by beams of x or gamma rays in radiotherapy procedures, and defined a number of terms of importance in these procedures. Definitions of certain terms and concepts used in radiotherapy as well as recommendations for dose specification in reporting external beam therapy with photons and electrons were given in a third ICRU report (Report 29 [ICRU, 1978] ), and in a fourth report (Report 38 [ICRU, 1985] ), recommendations were given on dose and volume specifications for reporting intracavitary therapy in gynecology. The radiation dosimetry of electron beams with energies between 1 and 50 MeV was described in Report 35 [ICRU, 1984] . The use of computers in external beam radiotherapy with highenergy photons and electrons was analyzed in Report 42 [ICRU, 1987] .
It is now over a decade since Report 29 [ICRU, 1978] was published and it has become clear that further interpretation of the concepts and more guidelines for the application of the recommendations have become necessary in order for it to be used more widely. Furthermore, the expanding use of computers in radiotherapy, allowing for inter alia a more proper evaluation of three-dimensional dose distributions, has changed the clinical practice. Therefore, it was felt appropriate to update the recommendations given in 1978, and this is the purpose of the present report. It largely repeats the previous recommendations, but some definitions and recommendations have been clarified or modified (e.g., definitions on volumes, Section 2.3., and general principles for target dose specification, Section 3). The recommendations apply to reporting but they are useful in all steps of the radiotherapy procedure. It is hoped that they will be adopted in day-to-day practice.
